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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims an earlier filing date and
right of priority to Korean Patent Application No.
10-2015-0141719, filed on October 8, 2015 in the Korean
Intellectual Property Office, the contents of which is in-
corporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The presentdisclosurerelatestoaconvenience
apparatus for vehicles.

BACKGROUND

[0003] A vehicle is an apparatus that is moved in a
desired direction by a user riding therein. A typical ex-
ample of the vehicle is an automobile.

[0004] Vehicles have been increasingly equipped with
various sensors and electronic devices to provide user
convenience. In particular, various apparatuses for driver
convenience are under development.

[0005] As various electronic devices are provided to
vehicles, various convenience apparatuses or systems
are also installed in vehicles.

SUMMARY

[0006] Systems and techniques are disclosed herein
that enable a convenience apparatus for vehicles, the
convenience apparatus configured to provide various
convenience functions to a user based on at least one
geo-fence that has been established around the vehicle.
[0007] In one aspect, a convenience apparatus for a
vehicle includes a user sensing unit configured to sense
a user located outside the vehicle; and an object sensing
unit configured to sense an object other than the user
located outside the vehicle. The convenience apparatus
also includes a processor configured to determine at
least one geo-fence established around the vehicle; and
determine, based on the user sensing unit sensing the
user outside the vehicle, whether an entrance event or
an exit event of the user has occurred based on the at
least one geo-fence around the vehicle. The processor
is also configured to determine that the object sensing
unit has sensed an object outside the vehicle; and based
on the determination that the object sensing unit has
sensed the object outside the vehicle and based on the
determination that the entrance event or the exit event
of the user has occurred, provide a signal that controls
at least one operation of the vehicle according to the en-
trance event or the exit event of the user.

[0008] In some implementations, the at least one geo-
fence includes a first geo-fence and a second geo-fence,
and the processor is configured to determine whether
the entrance event or the exit event of the user has oc-
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curred based on the at least one geo-fence around the
vehicle by: determining that the entrance event of the
user has occurred based on detecting that the user has
crossed the first geo-fence; and determining that the exit
event of the user has occurred based on detecting that
the user has crossed the second geo-fence. The proc-
essoris also configured to provide the signal that controls
the at least one operation of the vehicle according to the
entrance event or the exit event of the user by providing
a first signal that controls a first operation of the vehicle
based on a determination that the entrance event of the
user has occurred as a result of the user having crossed
the first geo-fence; and providing a second signal that
controls a second operation of the vehicle based on a
determination that the exit event of the user has occurred
as a result of the user having crossed the second geo-
fence.

[0009] Insome implementations, the convenience ap-
paratus further includes a user input unit configured to
receive a user input. The processor is further configured
to adjust a range or a shape of the geo-fence according
to the user input received through the user input unit.
[0010] In some implementations, the processor is fur-
ther configured to, based on the user input received
through the user input unit, set a first function of the ve-
hicle that is to be controlled based on detecting the en-
trance event of the user, and set a second function of the
vehicle that is to be controlled based on detecting the
exit event of the user.

[0011] In some implementations, the user input unit
includes a touchscreen, and the processor is further con-
figured to indicate, through the touchscreen and based
on an accessory componentbeing provided in the vehicle
that performs a predetermined function whether the pre-
determined function of the accessory component is con-
trollable according to a detection of the entrance event
or the exit event of the user.

[0012] In some implementations, the user input unit
includes a touchscreen, and the processor is further con-
figured to adjust a range or a shape of the geo-fence
according to a text input, a scroll input, a button input, or
a touch-and-drag input received through the touch-
screen.

[0013] In some implementations, the geo-fence in-
cludes afirst geo-fence and a second geo-fence, and the
processor is further configured to set, according to the
received user input, the entrance event of the user to
correspond to the first geo-fence, and set the exit event
of the user to correspond to the second geo-fence.
[0014] In some implementations, the geo-fence in-
cludes afirst geo-fence and a second geo-fence, and the
processor is further configured to: display, on the touch-
screen, a vehicle image corresponding to the vehicle;
based on detecting an entrance event of the user for the
first geo-fence, control a first geo-fence image corre-
sponding to the first geo-fence to be displayed around
the vehicle image; and based on detecting an exit event
of the user for the second geo-fence, control a second
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geo-fence image corresponding to the second geo-fence
to be displayed around the vehicle image.

[0015] In some implementations, the processor is fur-
ther configured to control the first geo-fence image to be
displayed in a first color and the second geo-fence image
to be displayed in a second color.

[0016] In some implementations, the processor is fur-
ther configured to: determine, through the user sensing
unit, that the entrance event of the user has occurred in
a state in which the vehicle is parked; and based on the
determination that the entrance event of the user has
occurred in the state in which the vehicle is parked, pro-
vide a signal that controls the vehicle to secure an exterior
space around the vehicle that allows the user to enter
the vehicle.

[0017] In some implementations, the processor is fur-
ther configured to: determine, through the user sensing
unit, that an entrance event of the user has occurred in
a state in which the vehicle is vertically-parked; and
based on the determination that the entrance event of
the user has occurred in the state in which the vehicle is
vertically-parked, provide a signal that controls an open-
ing operation of a door of the vehicle.

[0018] In some implementations, the processor is fur-
ther configured to: determine, through the object sensing
unit, that an object is within a first distance from a driver’s
seat of the vehicle; and based on the determination that
the object is within the first distance from the driver’s seat
of the vehicle, provide at least one signal that controls
the vehicle to secure the exterior space around the ve-
hicle by controlling the vehicle to move in a forward di-
rection or a backward direction, and that controls an
opening operation of a door of the vehicle after the vehicle
has been moved in the forward direction or the backward
direction.

[0019] In some implementations, the processor is fur-
ther configured to: determine, through the user sensing
unit, that the user is carrying luggage; and based on the
determination that the user is carrying luggage, provide
a signal that controls an opening operation of a trunk of
the vehicle.

[0020] In some implementations, the processor is fur-
ther configured to: determine, through the user sensing
unit, that an entrance event of the user has occurred in
a state in which the vehicle is parallel-parked; and based
on the determination that the entrance event of the user
has occurred in the state in which the vehicle is parallel-
parked, provide a signal that controls a steering wheel
of the vehicle to rotate in a direction corresponding to an
expected driving direction.

[0021] In some implementations, the processor is fur-
ther configured to: determine, through the user sensing
unit, that an entrance event of the user has occurred in
a state in which the vehicle is parked; and based on the
determination that the entrance event of the user has
occurred in a state in which the vehicle is parked, provide
a signal that controls at least one of a lamp provided in
the vehicle, a black box provided in the vehicle, a sunroof
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of the vehicle, or a window of the vehicle.

[0022] In some implementations, the convenience ap-
paratus further includes an output unit. The user sensing
unit includes: a camera module configured to sense the
entrance event or the exit event of the user based on a
captured image of the user; and a smart key communi-
cation module configured to sense the entrance event or
the exit event of the user based on communication with
a smart key carried by the user. The processor is further
configured to: determine, based on the image of the user
captured by the camera module, that the entrance event
of the user has occurred; determine, through the smart
key communication module, that a radio signal has not
been received from a smart key carried by the user; and
based on the determination that the entrance event of
the user has occurred and that a radio signal has not
been received from a smart key carried by the user, out-
put an alarm signal through the output unit.

[0023] In some implementations, the processor is fur-
ther configured to: determine, through the user sensing
unit, that an exit event of the user has occurred in a state
in which a parking operation of the vehicle has not yet
completed; and based on the determination that the exit
event of the user has occurred in the state in which the
parking operation of the vehicle has not yet completed,
provide a signal that controls the vehicle to complete the
parking operation.

[0024] In some implementations, the processor is fur-
ther configured to: determine, through the object sensing
unit, that an object is located along a parking path of the
parking operation of the vehicle; and based on the de-
termination that an object is located along the parking
path of the parking operation of the vehicle, provide a
signal for performing a braking operation of the vehicle.
[0025] Inanother aspect, a vehicle includes a conven-
ience apparatus that is configured according to one or
more implementations described above.

[0026] All or part of the features described throughout
this application can be implemented as a computer pro-
gram product including instructions that are stored on
one or more non-transitory machine-readable storage
media, and that are executable on one or more process-
ing devices. All or part of the features described through-
out this application can be implemented as an apparatus,
method, or electronic system that can include one or
more processing devices and memory to store executa-
ble instructions to implement the stated functions.
[0027] The details of one or more implementations are
set forth in the accompanying drawings and the descrip-
tion below. Other features will be apparent from the de-
scription and drawings, and from the claims. The descrip-
tion and specific examples below are given by way of
illustration only, and various changes and modifications
will be apparent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]
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FIG. 1 is a diagram illustrating an example of an ex-
terior of a vehicle;

FIG. 2 is a block diagram illustrating an example of
a vehicle;

FIG. 3A is a diagram illustrating an example of a
camera module and a geo-fence;

FIG. 3B is a diagram illustrating an example of an
around-view image;

FIG. 4 is a block diagram illustrating an example of
a convenience apparatus for vehicles;

FIGS. 5 and 6 are block diagrams illustrating exam-
ples of a camera module;

FIG. 7A is a diagram illustrating an example of an
operation of an image processing camera processor
based on images acquired in first and second frame
intervals, respectively;

FIG. 7B is a block diagram illustrating an example
of a camera module;

FIG. 8 is a flowchart illustrating an example of an
operation of a convenience apparatus for vehicles;
FIG. 9 is a flowchart illustrating an example of an
operation of setting a geo-fence;

FIGS. 10to 12 are diagrams illustrating examples of
an operation of setting a geo-fence;

FIG. 13 is a diagram illustrating an example of an
operation of setting a geo-fence when an accessory
is provided; and

FIGS. 14 to 18 are diagrams illustrating examples of
various operations of a vehicle performed when en-
trance or exit of a user into or from a geo-fence is
sensed.

DETAILED DESCRIPTION

[0029] A convenience apparatus for a vehicle is de-
scribed herein that provides various convenience func-
tions to a user even if the user is outside of the vehicle.
In some implementations, the convenience apparatus of
the vehicle controls particular functions of the vehicle
based on detecting a location and/or a movement of a
user located outside the vehicle. In addition, the conven-
ience apparatus of the vehicle detects objects, other than
the user, around the vehicle to further adapt the control
of the functions of the vehicle.

[0030] As such, the vehicle may provide various con-
venience functions even while a user is located outside
the vehicle, and is not limited to providing convenience
functions while the user is inside a vehicle, for example
while the user is driving the vehicle or inside a parked
vehicle.

[0031] For example, the convenience apparatus may
track a user’s position and/or movement outside the ve-
hicle relative to one or more geo-fences around the ve-
hicle. As such, the convenience apparatus may selec-
tively control particular functions of the vehicle based on
specific movements of the user, such as whether a user
is within a particular region around the vehicle, orwhether
the user is moving into or out of a region.
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[0032] The particular functions of the vehicle that are
controlled may be adaptively set. The convenience ap-
paratus may associate different functions of the vehicle
with different types of movements of a user relative to
different geo-fences around the vehicle. The vehicle may
thereby provide adaptive and customized control of var-
ious functions of the vehicle based on different move-
ments of the user outside the vehicle.

[0033] As an example, the convenience apparatus
may control certain functions of a vehicle when a user is
detected to have crossed a particular geo-fence, and
control other functions of the vehicle as the user gets
closer. As another example, the convenience apparatus
may activate particular functions of the vehicle when the
user is detected to have entered a particular region
around the vehicle, and deactivate particular functions
of the vehicle when user is detected to have exited a
particular region around the vehicle. The particular re-
gions around the vehicle may be established by geo-
fences, which may be set, for example, by a user’s input.
[0034] In addition to controlling particular functions of
the vehicle based on detecting different movements of a
user around the vehicle, the convenience apparatus may
additionally detect objects around the vehicle and further
adaptively control the functions of the vehicle. The de-
tected objects may be objects in the road, or moving ob-
jects such as pedestrians or other vehicles, or objects
related to a user such as an item carried by the user. As
a specific example, the convenience apparatus may con-
trol a door of the vehicle to be automatically opened
based on detecting that a user is carrying a large bag.
[0035] The detection of movements of a user and ob-
jects around the vehicle may be implemented using a
variety of sensors and a variety of processing techniques
based on the sensed data. For example, a distance be-
tween the vehicle and a user and/or an object may be
determined using image processing, communication sig-
nal strength, or other techniques based on other types
of sensors.

[0036] A vehicle as described in this disclosure may
include a car or a motorcycle, but implementations are
notnecessarily limited thereto, and may generally include
any suitable vehicle that transports people. Hereinafter
the description will be based on a car.

[0037] The vehicle described in this disclosure may in-
clude a vehicle equipped with an internal combustion en-
gine as a power source, a hybrid vehicle equipped with
both an engine and an electric motor as a power source,
an electric vehicle equipped with an electric motor as a
power source, or generally a vehicle that is motorized by
any suitable power source.

[0038] In the following description, the left side of a
vehicle refers to the left side in a driving direction of the
vehicle and the right side of the vehicle refers to the right
side in the driving direction of the vehicle.

[0039] FIG. 1 shows the exterior of a vehicle according
to an implementation.

[0040] Referring to FIG. 1, a vehicle 100 may include
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wheels 103FR, 103FL, 103RL,... rotated by a power
source, and a steering wheel configured to control the
wheels and adjust the travel direction of the vehicle 100.
[0041] The vehicle may include a convenience appa-
ratus that provides various convenience functions to a
user when the user is positioned outside the vehicle. The
convenience apparatus may provide such functions, for
example, when a user is within a particular region around
the vehicle. In some implementations, a region around
the vehicle may be defined by one or more geo-fences
around the vehicle defined by the user. The convenience
apparatus may provide various convenience functions to
the user depending on the user’s interactions with the
geo-fences, for example, based on whether the user en-
ters or leaves a geo-fence.

[0042] A geo-fence may be set up, for example,
through user input. The types of convenience functions
that are provided based on the user’s interactions with a
geo-fence may also be set through user inputs.

[0043] FIG.2isablockdiagramillustratingan example
of components inside a vehicle according to an imple-
mentation.

[0044] Referring to the example of FIG. 2, the vehicle
100 may include a communication unit 110, an input unit
120, a sensing unit 125, a memory 130, an output unit
140, a vehicle drive unit 150, a controller 170, an interface
unit 180, a power supply 190, a display apparatus 160,
and a convenience apparatus 200.

[0045] The communication unit 110 may include, for
example, a short-range communication module 113, a
location information module 114, an optical communica-
tion module 115, and a V2X communication module 116.
Implementations are not limited to these examples, how-
ever, and other suitable communication techniques may
be used.

[0046] The short-range communication module 113,
which is used for short-range communication, may sup-
port short-range communication using at least one of
Bluetooth™, Radio Frequency Identification (RFID), In-
frared Data Association (IrDA), ultra wideband (UWB),
ZigBee, Near Field Communication (NFC), Wi-Fi, Wi-Fi
Direct, Wireless Universal Serial Bus (Wireless USB)
technologies, or other suitable short-range communica-
tion protocol.

[0047] The short-range communication module 113
may establish a wireless local area network to implement
short-range communication between the vehicle 100 and
at least one external device. For example, the short-
range communication module 113 may wirelessly ex-
change data with the mobile terminal 310. The short-
range communication module 113 may receive various
types of information, such as weather information and
traffic situation information (e.g., TPEG (Transport Pro-
tocol Expert Group)) from the mobile terminal 310. For
example, once a user enters the vehicle 100, the mobile
terminal 310 of the user may be paired with the vehicle
100 either automatically or by execution of an application
by the user.
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[0048] A typical example of the location information
module 114, which serves to acquire the location of the
vehicle 100, is a global positioning system (GPS) module.
For example, if the vehicle utilizes the GPS module, the
location of the vehicle may be acquired using a signal
from a GPS satellite.

[0049] According to some implementations, the loca-
tion information module 114 may be included in the sens-
ing unit 125 rather than in the communication unit 110.
[0050] The optical communication module 115 may in-
clude a light transmitter and a light receiver.

[0051] The light receiver may covert a light signal into
an electrical signal to receive information. The light re-
ceiver may include a photodiode (PD) for receiving light.
The PD is configured to convert light into an electrical
signal. For example, the light receiver may receive infor-
mation regarding another vehicle by detecting light emit-
ted from a light source in the other vehicle.

[0052] The light transmitter may include at least one
light emitting device for converting an electrical signal
into a light signal. Preferably, the light emitting device is
alight emitting diode (LED). The light transmitter converts
an electrical signal into a light signal and transmits the
light signal outside. For example, the light transmitter
transmits a light signal by blinking a light emitting device
at a predetermined frequency. According to some imple-
mentations, the light transmitter may include an array of
a plurality of light emitting devices. According to some
implementations, the light transmitter may be integrated
with a lamp provided to the vehicle 100. For example,
the light transmitter may be at least one of a headlight,
ataillight, a stop lamp, a turn signal lamp and a sidelight.
Forexample, the optical communication module 115 may
exchange data with another vehicle 330 through optical
communication.

[0053] The V2X communication module 116 serves to
perform wireless communication with a server 320 or an-
other vehicle 330. The V2X communication module 116
includes a module capable of implementing a vehicle-to-
vehicle communication (V2V) protocol or a vehicle-to-
infrastructure communication (V2I) protocol. The vehicle
100 may perform wireless communication with the exter-
nal server 320 or the vehicle 330 through the V2X com-
munication module 116.

[0054] The input unit 120 may include a driving manip-
ulation unit 121, a camera 122, a microphone 123 and
user input unit 124.

[0055] The driving manipulation unit 121 receives user
input for driving the vehicle 100. The driving manipulation
unit 121 may include a steering input unit, a shift input
unit, an acceleration input unit, and a brake input unit.
[0056] The steering input unit receives an input for the
travel direction of the vehicle 100 from the user. Prefer-
ably, the steering input unit is formed in the shape of a
wheel to allow steering input through rotation. According
to some implementations, the steering input unit 121a
may include a touchscreen, a touch pad, or a button.
[0057] The shift input unit receives, from the user, in-
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puts for Park (P), Drive (D), Neutral (N) and Reverse (R)
ofthe vehicle 100. Preferably, the shiftinput unitis formed
in the shape of a lever. According to some implementa-
tions, the shift input unit may include a touchscreen, a
touch pad, or a button.

[0058] The acceleration input unitreceives an input for
accelerating the vehicle 100 from the user. The brake
input unit receives an input for decelerating the vehicle
100 from the user. Preferably, the acceleration input unit
and the brake input unit are formed in the shape of a
pedal. According to some implementations, the acceler-
ationinput unit or the brake input unitmay include a touch-
screen, a touch pad, or a button.

[0059] The camera 122 may include an image sensor
and an image processing module. The camera 122 may
process a still image or a moving image obtained by the
image sensor (e.g., CMOS or CCD). The image process-
ing module may extract necessary information by
processing the still image or moving image obtained
through the image sensor, and transfer the extracted in-
formation to the controller 170.

[0060] Meanwhile, the vehicle 100 may include a front
camera 122a for capturing a vehicle front view image,
and an around-view camera 122b configured to capture
an image of surroundings of the vehicle, and an interior
camera 122c. Each of the cameras 122a, 122b and 122c
may include a lens, and an image sensor and a proces-
sor. The processor may generate data or information by
computer-processing captured images and deliver the
generated data or information to the controller 170.
[0061] The processorincluded in the camera 122 may
be controlled by the controller 170.

[0062] The processorincluded in the camera 122 may
be implemented by hardware using at least one of appli-
cation specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), field pro-
grammable gate arrays (FPGAs), processors, control-
lers, micro-controllers, microprocessors, and electric
units for performing other functions.

[0063] In some implementations, the front camera
122amay include a stereo camera. In this case, the proc-
essor of the camera 122a a distance to an object, a rel-
ative speed of an object detected in a stereo image and
distances but when a plurality of objects using a disparity
detected in the stereo image.

[0064] The around-view camera 122b may include a
plurality of cameras. For example, the cameras may be
disposed on the left side, rear side, right side and front
side of the vehicle.

[0065] The left camera may be disposed in a case sur-
rounding the left side-view mirror. Alternatively, the left
camera may be disposed at the exterior of the case sur-
rounding the left side-view mirror. Alternatively, the left
camera may be disposed in one outer area of the left
front door, left rear door or left fender.

[0066] The right camera may be disposed in a case
surrounding the right side-view mirror. Alternatively, the
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right camera may be disposed at the exterior of the case
surrounding the right side-view mirror. Alternatively, the
right camera may be disposed at one outer area of the
right front door, right rear door or right fender.

[0067] The rearcamera may be disposed near the rear
license plate, trunk switch or tailgate switch.

[0068] The frontcameramay be disposed nearthe em-
blem or radiator grille.

[0069] Images captured by the plurality of cameras
may be delivered to the processor of the camera 122b,
and the processor may synthesize the images to create
a surroundings-of-vehicle image. In this case, the sur-
roundings-of-vehicle image may be displayed through a
display unit 141 as a top view image or bird’s eye view
image.

[0070] The interior camera 122c may capture images
of the interior of the vehicle 100. The interior camera 122¢
may acquire an image of persons in the vehicle.

[0071] By acquiring the image of the people in the ve-
hicle 100, the processor of the interior camera 122c may
detect the number of the persons and seats by the per-
sons are positioned. For example, the interior camera
122c may detect presence of a passenger and the posi-
tion of the passenger.

[0072] The interior camera 122c may acquire animage
for biometric recognition of the persons in the vehicle.
The processor of the interior camera 122¢c may check
IDs ofthe personsin the vehicle based onthe faceimages
of the persons.

[0073] According to an implementation, the processor
of the interior camera 122c may detect the type of a per-
son in the vehicle based on the image of the person. For
example, the processor of the interior camera 122c may
detect, through a predetermined image processing algo-
rithm, whether the driver is an elder, a disabled person
or a pregnant woman.

[0074] The microphone 123 may process an external
sound signal to create electrical data. The data created
through processing may be utilized for various purposes
according to functions being executed by the vehicle 100.
The microphone 123 may convert a voice command from
the user into electrical data. The electrical data may be
delivered to the controller 170.

[0075] According to an implementation, the camera
122 or microphone 123 may be a constituent included in
the sensing unit 125 rather than in the input unit 120.
[0076] The user input unit 124 is intended to receive
information input by the user. When information is input
through the user input unit 124, the controller 170 may
control operation of the vehicle 100 in accordance with
the inputinformation. The user input unit 124 may include
a touch input unit or a mechanical input unit. According
to some implementations, the user input unit 124 may be
disposed in one area of the steering wheel. In this case,
the driver may manipulate the user input unit 124 with
fingers while holding the steering wheel.

[0077] The sensing unit 125 senses various situations
of the vehicle 100. To this end, the sensing unit 125 may
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include a collision sensor, a wheel sensor, a speed sen-
sor, a tilt sensor, a weight sensor, a heading sensor, a
yaw sensor, a gyro sensor, a position module, a vehicle
drive/reverse sensor, a battery sensor, a fuel sensor, a
tire sensor, a steering sensor based on turning of the
steering wheel, a vehicle interior temperature sensor, a
vehicle interior humidity sensor, an ultrasonic sensor, ra-
dar, and lidar (Light Detection And Ranging).

[0078] Thereby, the sensing unit 125 may acquire
sensing signals that include various types of information,
such as vehicle collision information, vehicle direction
information, vehicle location information (GPS informa-
tion), vehicle orientation information, vehicle speed infor-
mation, vehicle acceleration information, vehicle inclina-
tion information, vehicle drive/reverse information, bat-
tery information, fuel information, tire information, vehicle
lamp information, vehicle interior temperature informa-
tion, vehicle interior humidity information, an angle by
which the steering wheel is rotated, and illumination.
[0079] The sensing unit 125 may further include an ac-
celerator pedal sensor, a pressure sensor, an engine
speed sensor, an air flow sensor (AFS), an intake air
temperature sensor (ATS), a water temperature sensor
(WTS), a throttle position sensor (TPS), a TDC sensor,
and a crankshaft angle sensor (CAS).

[0080] The location information module 114 may be
classified as a constituent of the sensing unit 125. The
camera 122 may be classified as a constituent of the
sensing unit 125.

[0081] The memory 130 is electrically connected to the
controller 170. The memory 130 may store basic data for
each unit, control data for controlling operation of each
unit, and input/output data. When implemented through
hardware, the memory 130 may include various storage
devices such as a ROM, RAM, EPROM, flash drive, and
hard drive. The memory 130 may store various kinds of
data for overall operation of the vehicle 100 including a
program for processing or controlling operation of the
controller 170.

[0082] The output unit 140, which serves to output in-
formation processed by the controller 170, may include
a display unit 141, a sound output unit 142 and a haptic
output unit 143

[0083] The display unit 141 may display information
processed by the controller 170. For example, the display
unit 141 may display vehicle-related information. Herein,
the vehicle-related information may include vehicle con-
trol information for controlling the direction of the vehicle
or vehicle driving assistance information for assisting the
driver in driving the vehicle. The vehicle-related informa-
tion may also include vehicle condition information indi-
cating the current condition of the vehicle or vehicle driv-
ing information related to driving.

[0084] The display unit 141 may include at least one
of a liquid crystal display (LCD), a thin film transistor-
liquid crystal display (TFT LCD), an organic light-emitting
diode (OLED) display, a flexible display, a 3D display and
an e-ink display.

10

15

20

25

30

35

40

45

50

55

[0085] The display unit 141 may form a layered archi-
tecture together with a touch sensor or be integrated with
the touch sensor, thereby implementing a touchscreen.
Such touchscreen may function as the user input unit
124 providing an input interface between the vehicle 100
and the user and also as an output interface between the
vehicle 100 and the user. In this case, the display unit
141 may include a touch sensorfor sensing touch applied
to the display unit 141 in order to receive a control com-
mand in a touch manner. Thereby, when the display unit
141 is touched, the touch sensor may sense the touch,
and the controller 170 may generate a control command
corresponding to the touch. Content input through touch
may include characters, numbers, or menu items which
can be indicated or specified in various modes.

[0086] In some implementations, the display unit 141
may include a display cluster to allow the driver to check
the vehicle condition information or vehicle driving infor-
mation during driving. The cluster may be positioned on
the dashboard. In this case, the driver can check the in-
formation displayed on the cluster while looking forward.
[0087] The sound outputunit142 converts an electrical
signal from the controller 170 into an audio signal and
outputs the audio signal. To this end, the sound output
unit 142 may be provided with a speaker. The sound
output unit 142 may output sound corresponding to op-
eration of the user input unit 124.

[0088] The haptic outputunit 143 generates haptic out-
put. For example, the haptic output unit 143 may vibrate
the steering wheel, a seat belt and a seat to allow the
user to recognize the output.

[0089] The vehicledrive unit 150 may control operation
of various vehicular devices. The vehicle drive unit 150
may include a power source drive unit 151, a steering
drive unit 152, a brake drive unit 153, a lamp drive unit
154, an air conditioning drive unit 155, a window drive
unit 156, a door drive unit 157, a sunroof drive unit 158
and a suspension drive unit 159.

[0090] The power source drive unit 151 may perform
electronic control of the power source in the vehicle 100.
[0091] For example, if a fossil fuel-based engine is the
power source, the power source drive unit 151 may per-
form electronic control of the engine. Thereby, the output
torque of the engine may be controlled. If the power
source drive unit 151 is an engine, the output torque of
the engine may be controlled by the controller 170 to limit
the speed of the vehicle.

[0092] As another example, if an electric motor is the
power source, the power source drive unit 151 may con-
trol the motor. Thereby, the rotational speed and torque
of the motor may be controlled.

[0093] The steering drive unit 152 may perform elec-
tronic control of the steering apparatus in the vehicle 100.
Thereby, the steering drive unit 152 may change the trav-
el direction of the vehicle.

[0094] The brake drive unit 153 may perform electronic
control of a brake apparatus in the vehicle 100. For ex-
ample, by controlling the operation of the brakes dis-
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posed on the wheels, the speed of the vehicle 100 may
be reduced. In another example, the brake disposed on
a left wheel may be operated differently from the brake
disposed on a right wheel in order to adjust the travel
direction of the vehicle 100 to the left or right.

[0095] The lamp drive unit 154 may control lamps dis-
posed inside and outside the vehicle to be turned on/off.
In addition, the lamp drive unit 154 may control the in-
tensity and direction of light from the lamps. Forexample,
the lamp drive unit 154 may control a turn signal lamp
and a brake lamp.

[0096] The air conditioning drive unit 155 may perform
electronic control of an air conditioner in the vehicle 100.
For example, if the temperature of the interior of the ve-
hicle is high, the air conditioning drive unit 155 may con-
trol the air conditioner to supply cool air to the interior of
the vehicle.

[0097] The window drive unit 156 may perform elec-
tronic control of a window apparatus in the vehicle 100.
Forexample, the window drive unit 156 may control open-
ing or closing of the left and right windows on both sides
of the vehicle.

[0098] The door drive unit 157 may perform electronic
control of door of the vehicle 100. For example, the door
drive unit 157 may control a door to open based on in-
formation detected by the sensing unit 125, or based on
an input received by the input unit 120, or based on an
operation performed by the convenience apparatus 200.
[0099] The sunroof drive unit 158 may perform elec-
tronic control of a sunroof apparatus in the vehicle 100.
Forexample, the sunroofdrive unit 158 may control open-
ing or closing of the sunroof.

[0100] The suspension drive unit 159 may perform
electronic control of a suspension apparatus in the vehi-
cle 100. For example, when a road surface is uneven,
the suspension drive unit 159 may control the suspension
apparatus to attenuate vibration of the vehicle 100.
[0101] The controller 170 may control overall opera-
tions of the various units in the vehicle 100. In some im-
plementations, the controller 170 may be referred to as
an electronic control unit (ECU).

[0102] The controller 170 may receive object informa-
tion from the convenience apparatus 200 for vehicles. In
some implementations of the present disclosure, the ob-
ject information may include presence or absence of an
object and the position, distance, and relative speed of
the object with respect to the vehicle.

[0103] The controller 170 may control various appara-
tuses of the vehicle 100 through the vehicle drive unit
150 based on the received object information.

[0104] For example, the controller 170 control the
steering apparatus through the steering drive unit 152
based on the object information.

[0105] As another example, the controller 170 may
control the suspension apparatus through the suspen-
sion drive unit 159 based on the object information.
[0106] As another example, the controller 170 may
control the brake apparatus through the brake drive unit
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153 based on the object information.

[0107] The controller 170 may be implementedin hard-
ware using at least one of application specific integrated
circuits (ASICs), digital signal processors (DSPs), digital
signal processing devices (DSPDs), programmable logic
devices (PLDs), field programmable gate arrays (FP-
GAs), processors, controllers, micro-controllers, micro-
processors, and electric units for performing other func-
tions.

[0108] The interface unit 180 may serve as aninterface
to various kinds of external devices connected to the ve-
hicle 100. For example, the interface unit 180 may be
provided with a port connectable to the mobile terminal
310, thus being connected to the mobile terminal 310
through the port. In this case, the interface unit 180 may
exchange data with the mobile terminal 310.

[0109] The interface unit 180 may also serve as an
interface through which electrical energy is supplied to
the mobile terminal 310 connected thereto. If the mobile
terminal 310 is electrically connected to the interface unit
180, the interface unit 180 is controlled by the controller
170 to provide the mobile terminal 310 with electrical en-
ergy supplied from the power supply 190.

[0110] The power supply 190 may be controlled by the
controller 170 to supply electric power necessary for op-
eration of respective constituents. In particular, the power
supply 190 may receive power from, for example, a bat-
tery in the vehicle.

[0111] The display apparatus 160 may output various
kinds of information or content. The display apparatus
160 may be integrated with the display unit 141 and the
sound output unit 142 described above.

[0112] The display apparatus 160 may display the
screen based on the information or data received from
the convenience apparatus 200.

[0113] According to animplementation, the display ap-
paratus 160 may be implemented as a head up display
(HUD). In this case, the display apparatus 160 may be
provided with a projection module, thereby outputting in-
formation through an image projected onto the wind-
shield or side window glass.

[0114] According to animplementation, the display ap-
paratus 160 may include a transparent display. In this
case, the transparent display may be attached to the
windshield or side window glass. In this case, the display
apparatus 160 may output information through the trans-
ponder display provided to the windshield.

[0115] The transparent display may have predeter-
mined transparency and display a predetermined screen.
To obtain transparency, the transparent display may in-
clude at least one of a transparent thin film electrolumi-
nescent (TFEL) display, a transparent organic light-emit-
ting diode (OLED) display, a transparent liquid crystal
display (LCD), a transmissive transparent display, and a
transparent light emitting diode (LED) display. Transpar-
ency of the transparent display may be adjusted.
[0116] Hereinafter,the convenience apparatus 200 will
be described in detail with reference to FIGS. 3A to 18.
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[0117] FIG. 3Ais a view illustrating a camera module
and a geo-fence according to an implementation.
[0118] Referring to FIG. 3A, the convenience appara-
tus 200 for a vehicle may establish one or more geo-
fences, such as a geo-fence 341 and a geo-fence 342.
The geo-fences may represent any appropriate geo-
graphical region. In the example of FIG. 3A, the geo-
fences 341 and 342 may be a virtual perimeter for a real-
world geographic area.

[0119] The geo-fences 341 and 342 may be estab-
lished to be within a sensing range of a sensing module
or within a communication range of a communication
module, so that persons or objects within the geo-fences
may be detected by the sensing module or communicat-
ed with by the communication module.

[0120] In some implementations, a plurality of geo-
fences may be provided. Although FIG. 3 shows two geo-
fences 341 and 342, in general any suitable number of
geo-fences may be utilized.

[0121] The geo-fences 341 and 342 may have various
shapes. While the geo-fences 341 and 342 in FIG. 3A
are illustrated as having a circular shape, implementa-
tions of the present disclosure are not limited to a partic-
ular shape of geo-fence. The geo-fences may have var-
ious shapes such as an ellipse or a polygon, such as a
triangle, a rectangle, a pentagon, or a hexagon.

[0122] The vehicle include one or more cameral mod-
ules, such as cameras 401a, 401b, 401c and 401d. Al-
though FIG. 3Aillustrates four cameras in this implemen-
tation, any suitable number of cameras may be utilized
in the vehicle.

[0123] The cameras 401a, 401b, 401c and 401d may
be disposed at any suitable position on the vehicle to
detect a user’s interactions with geo-fences that have
been established around the vehicle. In some implemen-
tations, the cameras 401a, 401b, 401c and 401d may be
distributed around the vehicle, such as at the left, back,
right and front of the vehicle, respectively, as shown in
the example of FIG. 3A.

[0124] Asaspecific example, the left camera401aand
the right camera 401c may be disposed in a housing or
case surrounding the left side-view mirror and a case
surrounding the right side-view mirror, respectively.
[0125] The rear camera 401b and the front camera
401d may be disposed, for example, near the trunk switch
and on or near the front emblem of the vehicle, respec-
tively.

[0126] In some implementations, the image captured
by the cameras 401a, 401b, 401c and 401d may be de-
livered to a controller of the vehicle, such as the controller
170in FIG. 2. The controller may, for example, combine
the images from different cameras to create an around-
view image of the surroundings of the vehicle.

[0127] FIG. 3B is a view illustrating an example of an
around-view image according to an implementation.
[0128] The around-view image 402 may include a first
image area 401ai from the left camera 401a, a second
image area 401bi from the rear camera 401b, a third im-
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age area 401ci from the right camera 401c, and a fourth
image area 401di from the front camera 401d.

[0129] In some implementations, an around-view im-
age may be created by combining a plurality of images
captured by different cameras, and additionally boundary
parts may be produced among the respective image ar-
eas. The boundary parts may have any suitable appear-
ance indicating boundaries around the respective image
areas. As an example, the boundary parts may be proc-
essed through image blending to look natural when they
are displayed.

[0130] Insomeimplementations, boundary lines 403a,
403b, 403c, and 403d may be displayed on the respective
boundaries between the images captured by different
cameras.

[0131] The camera module 221, 231 may be referred
to as an around view monitoring (AVM) apparatus.
[0132] FIG.4isablockdiagramillustrating an example
of a convenience apparatus for vehicles according to an
implementation.

[0133] Referringto FIG. 4, the convenience apparatus
200 may include a communication unit 210, a user sens-
ing unit 220, an object sensing unit 230, user input unit
240, an output unit 250, a memory 260, a processor 270,
an interface unit 280, and a power supply 290.

[0134] The communication unit 210 may wirelessly ex-
change data with a mobile terminal 310, a server 320 or
another vehicle 330. In particular, the communication unit
210 may wirelessly exchange data with a mobile terminal
of a user or the driver of the vehicle. The communication
unit 210 may use any suitable wireless data communi-
cation schemes, such as Bluetooth, Wi-Fi Direct, Wi-Fi,
APiX, or NFC, as examples.

[0135] The communication unit 210 may receive vari-
ous types of information, such as weather information
and/or traffic situationinformation (e.g., TPEG (Transport
Protocol Expert Group)) from the mobile terminal 310 or
the server 320. The vehicle 100 may transmit recognized
real-time information to the mobile terminal 310 or the
server 320.

[0136] When a user enters the vehicle, the mobile ter-
minal 310 of the user may be paired with the vehicle 100
automatically or by execution of an application by the
user.

[0137] As a specific example, the communication unit
210 may receive change-of-traffic light information from
the external server 320. In some implementations, the
external server 320 may be a server positioned at a traffic
control center that controls traffic.

[0138] The user sensing unit 220 may sense move-
ments of the user relative to the one or more geo-fences
that have been established around the vehicle. For ex-
ample, the user sensing unit 220 may sense an entrance
and exit of the user with respect to a geo-fence estab-
lished around the vehicle.

[0139] Insome implementations, the user sensing unit
220 may include a sensing module or communication
module, and a geo-fence may be established within the
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sensing range of the sensing module or within a commu-
nication range of the communication module included in
the user sensing unit 220.

[0140] Forexample, whenthe distance limit of the cam-
era module 221 for sensing the user is 20 meters, a geo-
fence may be established within a radius of 20 meters
from the vehicle.

[0141] Asanother example, when the distance limit for
communication between a smart key communication
module 222 and a smart key carried by the user is 20
meters, the geo-fence may be established within a radius
of 20 meters from the vehicle.

[0142] Various properties of a geo-fence may be set
as a default when the vehicle is manufactured or may be
adaptively set by user’s input.

[0143] In some implementations, the user sensing unit
220 may include a camera module 221 and/or a smart
key communication module 222. Using at least one of
the camera module 221 or a smart key communication
module 222, the user sensing unit 220 may detect a dis-
tance of the user to the vehicle, and use the detected
distance to track a user’s interactions with one or more
geo-fences.

[0144] For example, in some implementations, the us-
er sensing unit 220 may use the camera module 221 to
sense an entrance or exit of the user with respect to a
geo-fence based on an image acquired by the camera
401. Herein, the image may be an image captured by the
user.

[0145] The camera module 221 may include a camera
(e.g., camera 401 in FIGS. 5 and 6) and a camera proc-
essor (e.g., camera processor 400 in FIGS. 5 and 6).
[0146] Insomeimplementations, the camera 401 may
include a plurality of cameras, as shown in the examples
of FIGS. 3A and 3B.

[0147] The camera processor 400 may detect the user
by processing an image acquired by the camera 401.
The camera processor 400 may to detect the user in the
image by comparing the acquired image with stored data,
for example data stored in the memory 260. The com-
parison may be done using any suitable technique. For
example, in some implementations, the camera proces-
sor 400 may detect the user by performing a matching
operation using feature points of the face of the user.
[0148] The camera processor 400 may detect a dis-
tance to an object. The distance may be detected based
on analyzing a variation of an appearance of the object
in a plurality of acquired frames. For example, the camera
processor 400 may detect the distance to the object
based on changes in a size of the object in the plurality
of acquired frames.

[0149] Thecamera processor400 may monitorthe dis-
tance between the vehicle 100 and the detected user,
and track the user’s interactions with a geo-fence based
on changes in the distance. The camera processor 400
may, for example, sense whether the user enters or
leaves the geo-fence based on changes in the distance
between the vehicle 100 and the user relative to the geo-
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fence.

[0150] The camera module 221 may transmit, for ex-
ample to the processor 270, information that has been
sensed about an entrance or exit of the user into or from
the geo-fence.

[0151] Insome implementations, the user sensing unit
220 may use the smart key communication module 222
to determine a distance between the vehicle and a user.
For example, the smart key communication module 222
may sense the user based on communication with a
smart key that is carried by the user. In such implemen-
tations, the smart key communication module 222 may
include a transmission/reception antenna, a memory, a
processor, and a power supply.

[0152] The smartkey communication module 222 may
perform wireless communication with the smart key car-
ried by the user. For example, the smart key communi-
cation module 222 may perform low-frequency (LF) wire-
less communication with the smart key carried by the
user.

[0153] The smartkey communication module 222 may
sense the distance between the vehicle 100 and the user
based on the strength of a signal received from the smart
key. For example, the smart key communication module
222 may sense the distance between the vehicle 100
and the user based on a received signal strength indica-
tion (RSSI).

[0154] The smartkey communication module 222 may
monitor the distance between the vehicle 100 and the
detected user based on the strength of the signal, and
track the user’s interactions with a geo-fence based on
changes in the distance. The smart key communication
module 222 may sense whether the user enters or leaves
the geo-fence based on change in the distance between
the vehicle 100 and the user.

[0155] The smartkey communication module 222 may
transmit, for example to the processor 270, user sensing
information indicating the user’s entrance into or exit from
the geo-fence.

[0156] Inadditiontothe usersensing unit220 detecting
a user near the vehicle 100, the object sensing unit 230
may sense an object positioned near the vehicle 100.
Herein, the object may be an object other than the user.
For example, the object may include a pedestrian, a two-
wheeled vehicle, another vehicle, a structure, or any oth-
er suitable object positioned near the vehicle 100. As
further examples, the object may be an object fixed to
the ground, such as a wall, a street tree, a traffic light,
and a pole, or may be a moving object, such as another
vehicle or pedestrian.

[0157] In some implementations, the object sensing
unit 230 may include a camera module 231, an ultrasonic
module 232, aradar module 233, and a lidar module 234.
Using at least one of these modules, the object sensing
unit 230 may detect a distance between an object and
the vehicle.

[0158] In some implementations, the camera module
231 may detect an object based on an image acquired
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by the camera 401.

[0159] The camera module 231 may include the cam-
era 401 and the camera processor 400, as shown in the
examples of FIGS. 5 and 6.

[0160] Insomeimplementations, the camera 401 may
include a plurality of cameras as illustrated in the exam-
ples of FIGS. 3A and 3B.

[0161] The camera processor 400 may detect an ob-
ject by processing animage acquired by the camera 401.
The camera processor 400 may detect the objectby com-
paring the image with stored data, for example, data
stored in the memory 260.

[0162] The camera processor 400 may detect a dis-
tance to an object based on variation of the object in a
plurality of acquired frames. For example, the camera
processor 400 may detect the distance to the object
based on change in size of the object in the acquired
frames.

[0163] Asanexample, if a stationary object is detected
while parking the vehicle 100, the distance to the station-
ary object may be detected based on variations of an
appearance of the objectin a plurality of frames according
to movements of the vehicle 100 during the parking op-
eration..

[0164] In some implementations, the camera module
231 may transmit the acquired object information to the
processor 270. For example, the object information may
include distance-to-object information.

[0165] The ultrasonic module 232 may include, as ex-
amples, an ultrasound transmitter, an ultrasound receiv-
er, and a processor. The ultrasonic module 232 may de-
tect an object based on transmitted ultrasound and,
based on the detection of the object, detect a distance
and a relative speed of the detected object.

[0166] The ultrasonic module 232 may transmit the ac-
quired object information to the processor 270. In some
implementations, the object information may include dis-
tance-to-object information.

[0167] The radar module 233 may include, for exam-
ple, an electromagnetic wave transmitter, an electromag-
netic wave receiver, and a processor. In some implemen-
tations, the radar module 233 may be implemented using
a pulse radar technique or a continuous wave radar tech-
nique based on the electromagnetic wave radiation prin-
ciple. As examples, the radar module 233 employing the
continuous wave radar technique may utilize a frequen-
cy-modulated-continuous-wave (FMCW) scheme or a
frequency-shift-keying (FSK) scheme according to a sig-
nal waveform.

[0168] The radar module 233 may detect an object
based on a transmitted electromagnetic wave and, based
on the detection of the object, detect the distance and
the relative speed of the object.

[0169] The radar module 233 may transmit the ac-
quired object information to the processor 270. For ex-
ample, the object information may include distance-to-
object information.

[0170] The lidar module 234 may include, as exam-
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ples, a laser transmitter, a laser receiver, and a proces-
sor. The lidar module 234 may utilize a Time of Flight
(TOF) technique or a phase-shift technique, as exam-
ples.

[0171] Inscenarios where the lidar module 234 utilizes
the TOF technique, the lidar mobule 234 emits a laser
pulse signal and receives a reflected pulse signal reflect-
ed by an object. The lidar module 234 may measure the
distance to the object based on the time at which the
laser pulse signal is emitted and the time at which the
reflected pulses signal is received. In addition, the lidar
module 234 may measure the relative speed of the object
based on changes of the measured distance over time.
[0172] Inscenarios where the lidar module 234 utilizes
the phase-shift technique, the lidar module 234 may emit
a laser beam that is modulated (e.g., continuously) at a
specific frequency, and measure a time and a distance
to the object based on measuring the amount of phase
shift of the return signal reflected by the object. In addi-
tion, the lidar module 234 may measure the relative
speed of the object based on changes of the measured
distance over time.

[0173] The lidar module 234 may detect the object
based on the transmitted laser and, based on his detect-
ed object, then detect the distance and relative speed of
the detected object.

[0174] The lidar module 234 may transmit the acquired
object information to the processor 270. For example,
the object information may include distance-to-object in-
formation.

[0175] The userinputunit240 mayinclude one or more
components that enable a user to enter information, such
as a button or a touchscreen. In some implementations,
the convenience apparatus 200 may be turned on and
operated through use of the user input unit 240. In addi-
tion, the user input unit 240 may enable a user to input
various settings for the convenience apparatus 200.
[0176] The output unit 250 may output various types
of signals, data, or information. The output unit 250 may
operate as an output interface for the user. The output
unit 250 may include a display unit 251 and a sound out-
put unit 252.

[0177] The display unit 251 may display various types
of data or information processed by the processor 270.
[0178] The display unit 251 may also provide various
types of user interfaces, and may be provided with a
touch sensor enabling touch-based inputs to the provided
user interfaces.

[0179] The display unit 251 may include at least one
of a liquid crystal display (LCD), a thin film transistor-
liquid crystal display (TFT LCD), an organic light-emitting
diode (OLED) display, a flexible display, a 3D display,
and/or an e-ink display.

[0180] The display unit 251 may form a layered struc-
ture together with a touch sensor or may be integrated
with the touch sensor to implement a touchscreen. The
touchscreen may operate as the user input unit 240 pro-
viding an input interface between the convenience ap-
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paratus 200 and the user, and may also provide an output
interface between the convenience apparatus 200 and
the user. In this case, the display unit 251 may include a
touch sensor configured to sense a touch-based input
on the display unit 251 so as to receive a control com-
mand in a touch-based manner. Thereby, when the dis-
play unit 251 is touched, the touch sensor may sense the
touch-input, and the processor 270 may generate, based
on the sensed touch-input, a control command corre-
sponding to the touch. Content that is input in a touch-
based manner may include, for example, characters,
numbers, instructions in various modes, menu items
which can be designated, or any other suitable type of
input.

[0181] In some implementations, the display unit 251
may be configured to display a screen window in one
area of the windshield.

[0182] The display unit 251 may include a transparent
display. In this case, the transparent display may be at-
tached to the windshield or side window glass. In this
case, the convenience apparatus 200 may output infor-
mation through the transparent display.

[0183] In some implementations, the transparent dis-
play may have a predetermined transparency and may
display a predetermined screen window. To implement
transparency, the transparent display may include at
least one of a transparent thin film electroluminescent
(TFEL)display, a transparent organic light-emitting diode
(OLED) display, a transparent liquid crystal display
(LCD), a transmissive transparent display, or a transpar-
ent light emitting diode (LED) display.

[0184] Transparency of the transparent display may
be adjusted according to control of the processor 270.
[0185] In some implementations, the display unit 251
may include a projection module configured to project
information on a suitable portion of the vehicle. For ex-
ample, the convenience apparatus 200 may output infor-
mation through an image projected onto the windshield
or the side window glass.

[0186] In some implementations, the projection mod-
ule projects a beam onto the windshield of the vehicle.
The projection module may include a light source and a
projection lens. The position module may implement an
image corresponding to the information processed by the
processor 270. Specifically, the projection module may
implement an image using light generated from the light
source, and project the implemented image onto the
windshield. Herein, an LED or laser may be used as the
light source.

[0187] In some implementations, the display unit 251
may be integrated with the display apparatus 160 de-
scribed above.

[0188] The sound output unit 252 may output sound,
for example, based on an audio signal processed by the
processor 270. To this end, the sound output unit 252
may include at least one speaker.

[0189] The memory 260 may store various kinds of da-
ta for overall operation of the convenience apparatus 200
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including, but not limited to, the processing or control
operation of the processor 270.

[0190] Insomeimplementations, the memory 260 may
store data that is used to identify the user. For example,
when an object is detected in an image acquired through
the camera module 221, the memory 260 may store data
that is used to verify, according to a predetermined algo-
rithm, whether the object corresponds to the user.
[0191] The memory 260 may store data that is used
for authenticating the user. For example, the memory
260 may store biometric information about the user for
face recognition, fingerprint recognition, voice recogni-
tion, and the like.

[0192] The memory 260 may store data thatis foriden-
tifying an object. For example, when a predetermined
object is detected in an image acquired through the cam-
era module 231, the memory 260 may store data that is
used for identifying, according to a predetermined algo-
rithm, the object.

[0193] Insomeimplementations, the memory 260 may
be implemented by hardware, and may include various
storage devices such as a ROM, RAM, EPROM, flash
drive, and hard drive.

[0194] The processor 270 may, in some implementa-
tions, control overall operations of each unit in the con-
venience apparatus 200.

[0195] The processor270 may provide a signal for con-
trolling at least one of the functions of the vehicle 100 in
response to an object sensed through the object sensing
unit 230 and an entrance or exit of the user sensed
through the user sensing unit 220.

[0196] For example, the processor 270 may receive
object information from the object sensing unit 230. The
processor 270 may receive, from the user sensing unit
220, sensing information about an entrance or an exit of
the user into or from a geo-fence.

[0197] The processor 270 may provide, based on the
object information and the sensing information about en-
trance or exit of the user, various types of signals that
control one or more functions of the vehicle 100. Such
signals that control one or more functions of the vehicle
100 may be provided, for example, to the vehicle drive
unit 150.

[0198] The processor 270 may determine at least one
geo-fence established around the vehicle;

[0199] The processor 270 may determine based on
the user sensing unit sensing the user outside the vehicle,
whether an entrance event or an exit event of the user
has occurred based on the at least one geo-fence around
the vehicle.

[0200] The processor 270 may determine that the ob-
ject sensing unit has sensed an object outside the vehi-
cle.

[0201] The processor 270 may provide a signal that
controls at least one operation of the vehicle according
to the entrance event or the exit event of the user, based
on the determination that the object sensing unit has
sensed the object outside the vehicle and based on the
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determination that the entrance event or the exit event
of the user has occurred.

[0202] As an example of such signals, the processor
270 may provide the power source drive unit 151 with a
signal for driving the power source of the vehicle.
[0203] As another example, the processor 270 may
also provide the steering drive unit 152 with a signal for
steering control.

[0204] As another example, the processor 270 may
provide a brake drive unit 153 with a signal for brake
control.

[0205] As another example, the processor 270 may
provide the lamp drive unit 154 with a signal for lamp
control.

[0206] As another example, the processor 270 may
provide the air conditioning drive unit 155 with a signal
for controlling air conditioning.

[0207] As another example, the processor 270 may
provide the window drive unit 156 with a signal for window
control.

[0208] As another example, the processor 270 may
provide the door drive unit 157 with a signal for door con-
trol.

[0209] As another example, the processor 270 may
provide the sunroof drive unit 158 with a signal for sunroof
control.

[0210] As another example, the processor 270 may
provide the suspension drive unit 159 with a signal for
suspension control.

[0211] As another example, the processor 270 may
provide an engine start drive unit with a signal for turning
the engine on/off.

[0212] As another example, the processor 270 may
provide a side-view mirror drive unit with a signal for con-
trolling folding/unfolding of a side-view mirror.

[0213] As another example, the processor 270 may
provide a black box drive unit with a signal for controlling
the black box.

[0214] As another example, the processor 270 may
provide a trunk drive unit with a signal for controlling
opening/closing of the trunk.

[0215] In some implementations, the geo-fence may
include one or more geo-fences, such as afirst geo-fence
and a second geo-fence. In this case, the processor 270
may be configured to distinguish between an entrance
and an exit of the user based on the first geo-fence and
the second geo-fence. The processor 270 may provide
a signal for controlling different functions of the vehicle
100 according to detecting an entrance or an exit of the
user into or out of the first geo-fence and an entrance or
an exit of the user into or out of the second geo-fence.
[0216] The processor 270 may provide a first signal
that controls a first operation of the vehicle based on a
determination that the entrance event of the user has
occurred as a result of the user having crossed the first
geo-fence.

[0217] The processor 270 may provide a second signal
that controls a second operation of the vehicle based on
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a determination that the exit event of the user has oc-
curred as a result of the user having crossed the second
geo-fence.

[0218] For example, when an entrance or an exit of the
user is detected into or out of the first geo-fence, the
processor 270 may provide a signal for controlling the
power source, the steering, and the brake. In addition,
when an entrance or ab exit of the user is detected into
or out of the second geo-fence, the processor 270 may
provide a signal for controlling the lamps, the air condi-
tioner, the windows, the doors, the sunroof, and the sus-
pension.

[0219] The particular functions that are controlled ac-
cording to detecting an entrance and an exit of the user
into or out of the first geo-fence or second geo-fence may
be set according to user input. As such, the convenience
apparatus 200 may provide adaptive and customized
control of different functions of the vehicle based on dif-
ferent locations of a user outside the vehicle.

[0220] In some implementations, the processor 270
may adjust a range or a shape of a geo-fence according
to user input received through the user input unit 240.
[0221] For example, the processor 270 may set the
range of the geo-fence within the user sensing limit ac-
cording to a user input.

[0222] As another example, the processor 270 may
adjust the shape of the geo-fence according to a user
input. For example, the processor 270 may set a circular
or polygonal shaped geo-fence around the vehicle.
[0223] The processor 270 may set particular functions
of the vehicle that are controlled based on detecting an
entrance of the user into the geo-fence and particular
functions of the vehicle that are controlled based on de-
tecting an exit of the user from the geo-fence, for exam-
ple, according to a user input received through the user
input unit 240.

[0224] As anexample, the processor 270 may set, ac-
cording to a user input, functions such as Vehicle Start
Support, Engine On, Lamp On, Air conditioning On, Open
Window, Open Door, Open Sunroof, and Unfold Side-
View Mirror as functions of the vehicle that are controlled
based on detecting an entrance of the user into the geo-
fence. As further examples, based on a user entering a
region around the vehicle, the processor 270 may auto-
matically control functions of the vehicle that would be
controlled by the user when entering the vehicle.
[0225] As another example, the processor 270 may
set, according to a user input, Parking Assistance, En-
gine Off, Lamp Off, Air Conditioning Off, Close Window,
Close Door, Close Sunroof, and Fold Side-View Mirror
as functions of the vehicle that are controlled based on
detecting an exit of the user from the geo-fence. As fur-
ther examples, based on a user exiting a region around
the vehicle, the processor 270 may automatically control
functions of the vehicle that would be controlled by the
user when exiting the vehicle.

[0226] If an accessory performing a predetermined
function is installed in the vehicle 100, the processor 270
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may display, through a touchscreen, whether the function
of the accessory can be performed based on detecting
an entrance or an exit of the user into or out of a geo-
fence. For example, based on detecting an entrance of
the user into the geo-fence, the processor 270 may dis-
play whether the function of the accessory can be per-
formed and receive user input for setting. As another ex-
ample, based on detecting an exit of the user out of the
geo-fence, the processor 270 may display whether the
function of the accessory can be performed and receive
user input for setting.

[0227] Herein, the accessory may refer to an additional
device such as, for example, a front camera, a rear cam-
era, a black box, a navigator, or a high-pass terminal
which is installed in the vehicle 100, for example after
the vehicle 100 is manufactured.

[0228] In some implementations, the processor 270
may adjust arange or a shape of the geo-fence according
to a user’s text input, scroll input, button input, or touch-
and-drag input received through the touchscreen.
[0229] When the geo-fence includes a first geo-fence
and a second geo-fence, the processor 270 may, accord-
ing to a user input received through the user input unit
240, set the first geo-fence to detect an entrance of the
user and set the second geo-fence to detect an exit of
the user. For example, the processor 270 may set a first
geo-fence that is used to detect an entrance of the user
and a second geo-fence that is used to detect an exit of
the user.

[0230] The processor 270 may display, on the touch-
screen, a vehicle image corresponding to the vehicle 100.
The processor 270 may set the first geo-fence such that
an entrance or an exit of the user is detected based on
the first geo-fence. In this case, the processor 270 may
perform, through the touchscreen, a control operation
such that a first geo-fence image corresponding to the
first geo-fence is displayed around the vehicle image. In
this case, the processor 270 may control the first geo-
fence image to be displayed in a first color or in a first
pattern.

[0231] The processor 270 may set the second geo-
fence such that the entering or exiting user is detected
based on the second geo-fence. In this case, the proc-
essor 270 may, through the touchscreen, perform a con-
trol operation such that a second geo-fence image cor-
responding to the second geo-fence image correspond-
ing to the second geo-fence is displayed around the ve-
hicle image. In this case, the processor 270 may control
the second geo-fence image to be displayed in a second
color or in a second pattern.

[0232] In some implementations, an entrance of the
user into the geo-fence may be detected through the user
sensing unit 220 with the vehicle 100 being in a parked
state. In this case, the processor 270 may provide a signal
that secures a space for the user to enter the vehicle and
preparing to start the vehicle.

[0233] Insome implementations, in addition to control-
ling functions of the vehicle 100 based on a location or
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movements of a user relative to one or more geo-fences
around the vehicle 100, the convenience apparatus 200
may control functions of the vehicle 100 further based on
objects detected around the vehicle 100.

[0234] For example, consider a scenario in which with
the vehicle 100 is vertically parked, for example, when
the vehicle 100 is parked perpendicular or at an angle to
the curb. Based on detecting an entrance of the user into
the geo-fence through the user sensing unit 220, the
processor 270 may, based on whether any objects are
detected around the vehicle 100, conditionally provide a
signal for controlling a door of the vehicle to be automat-
ically opened. The detection of any objects may either
cause the door to be opened or not to be opened, de-
pending on properties of the object and/or properties of
the user that are sensed.

[0235] As an example, in a state in which the vehicle
100 is vertically parked, based on the object sensing unit
230 detecting that an object is within a certain distance
of the driver’s seat of the vehicle 100, the processor 270
may provide a signal for controlling a door of the vehicle
to be opened after the vehicle 100 is moved forward or
backward.

[0236] As anotherexample, based onthe user sensing
unit 220 detecting that the user is holding objects, such
as luggage, the processor 270 may provide a signal for
controlling an opening of the trunk of the vehicle 100.
[0237] As another example, in state in which the vehi-
cle 100 parallel-parked, based on the user sensing unit
220 detecting an entrance of the user into the geo-fence,
the processor 270 may provide a signal for controlling
the vehicle to secure a space for starting driving and then
rotate the steering wheel in a direction corresponding to
the expected driving direction.

[0238] As another example, in a state in which the ve-
hicle 100 is parked, based on the user sensing unit 220
detecting an entrance of the user into the geo-fence, the
processor 270 may provide a signal for controlling atleast
one of air conditioning of the indoor space of the vehicle
100, at least one lamp included in the vehicle 100, the
black box included in the vehicle 100, the sunroof of the
vehicle 100 and the windows of the vehicle 100.

[0239] Insomeimplementations, based on the camera
module 221 detecting an entrance of the user into the
geo-fence, a problem may occur wherein a signal trans-
mitted from the smart key carried by the user may not be
received through the smart key communication module.
In this case, the processor 270 may be configured to
output an alarm signal through the output unit 250, indi-
cating that a smart key has not been detected in the vi-
cinity of the user, and the user may not be in possession
of the smart key.

[0240] If exit of the user from the geo-fence is sensed
through the user sensing unit 220 with the vehicle 100
parked, the processor 270 may provide a signal for con-
trolling at least one of air conditioning of the indoor space
of the vehicle 100, at least one lamp included in the ve-
hicle 100, the black box included in the vehicle 100, the
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sunroof of the vehicle 100, and/or the windows of the
vehicle 100.

[0241] If exit of the user from the geo-fence is sensed
through the user sensing unit 220 without parking of the
vehicle 100 having been completed, the processor 270
may provide a signal for completing parking of the vehicle
100. If the object sensing unit 230 senses an object lo-
cated on a parking path of the vehicle completing the
parking operation, the processor 270 may provide a sig-
nal for performing a braking of the vehicle.

[0242] For example, if a parking space in which the
vehicle will be vertically parked is narrow and there are
objects positioned on the left and right sides of the parking
space, the user (e.g., the driver) may exit before parking
is completed. Thereafter, when the user is sensed to
leave the geo-fence, the convenience apparatus 200
may provide a signal for completing parking, thereby
eliminating inconvenience of parking in the narrow park-
ing space.

[0243] The controller 170 may be implemented using
at least one of application specific integrated circuits
(ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devic-
es (PLDs), field programmable gate arrays (FPGAs),
processors, controllers, microcontrollers, microproces-
sors, and electric units for performing other functions.
[0244] The processor 270 may be controlled by the
controller 170.

[0245] The interface unit 280 may receive various
types of signals, information or data or transmit signals,
information or data processed or generated by the proc-
essor270. To this end, the interface unit 280 may perform
data communication with the controller 170, the display
apparatus 160, the sensing unit 125 and the vehicle drive
unit 150 provided in the vehicle in a wired or wireless
communication manner.

[0246] The interface unit 280 may receive navigation
information through data communication with the con-
troller 170, the display apparatus 160 or a separate nav-
igation apparatus. Herein, the navigation information
may include destination information, route information
according to the destination, map information, or current
vehicle location information, wherein the map information
and the current vehicle location information are related
to traveling of the vehicle. The navigation information
may also include the location information about the ve-
hicle on a road.

[0247] The interface unit 280 may receive sensor in-
formation from the controller 170 or the sensing unit 125.
[0248] Herein, the sensor information may include at
least one of vehicle direction information, vehicle location
information (GPS information), vehicle orientation infor-
mation, vehicle speed information, vehicle acceleration
information, vehicle inclination information, vehicle
drive/reverse information, battery information, fuel infor-
mation, tire information, vehicle lamp information, vehicle
interior temperature information, vehicle interior humidity
information, and information about whether or not it rains.
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[0249] Such sensor information may be acquired from
aheading sensor, a yaw sensor, a gyro sensor, a position
module, a vehicle drive/reverse drive sensor, a wheel
sensor, a vehicle speed sensor, a vehicle body tilt sensor,
a battery sensor, a fuel sensor, a tire sensor, a steering
sensor based on turning of the steering wheel, a vehicle
interior temperature sensor, a vehicle interior humidity
sensor, and a rain sensor. The position module may in-
clude a GPS module for receiving GPS information.
[0250] Among the pieces of sensor information, the ve-
hicle direction information, vehicle location information,
vehicle orientation information, vehicle speed informa-
tion and vehicle inclination information, which are related
to traveling of the vehicle, may be called vehicle travel
information.

[0251] The interface unit 280 may provide a signal to
the controller 170 or the vehicle drive unit 150. Herein,
the signal may be a control signal.

[0252] The power supply 290 may be controlled by the
controller 170 to supply electric power necessary for op-
eration of respective constituents. In particular, the power
supply 290 may receive power from, for example, a bat-
tery in the vehicle.

[0253] FIGS. 5 and 6 are block diagrams illustrating
examples of a camera module according to implemen-
tations of the present disclosure.

[0254] Referringto FIG. 5, a camera module 221, 231
may include a camera 401 and a camera processor 400.
[0255] As described above with reference to FIGS. 3A
and 3B, the camera 401 may include a plurality of cam-
eras.

[0256] The camera processor 400 may include an im-
age preprocessor 410, a disparity calculator 420, an ob-
ject detector 434, an object tracking unit 440, and an
application unit 450.

[0257] Theimage preprocessor 410 may receive a plu-
rality of images or a generated around view image from
the camera 401 and perform preprocessing of the imag-
es.

[0258] Specifically, the image preprocessor 410 may
perform noise reduction, rectification, calibration, color
enhancement, color space conversion (CSC), interpola-
tion and camera gain control for the plurality of images
or the generated around view image. Thereby, a clearer
image than the plurality of images captured by the cam-
era 401 or the generated around view image may be
acquired.

[0259] The disparity calculator 420 receives the plural-
ity of images or generated around view image signal-
processed by the image preprocessor 410, sequentially
performs stereo matching upon the received plurality of
images or generated around view image, and acquires
a disparity map according to the stereo matching. For
example, the disparity calculator 420 may acquire dis-
parity information on the surroundings of the vehicle.
[0260] Herein, stereo matching may be performed in
a pixel unit or a predetermined block unit of the images.
The disparity map may refer to a map indicating numer-
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ical values representing binocular parallax information
about the left and right images.

[0261] The segmentation unit 432 may perform seg-
mentation and clustering in the images based on the dis-
parity information from the disparity calculator 420.
[0262] Specifically, the segmentation unit 432 may
separate the background from the foreground in at least
one of the images based on the disparity information.
[0263] For example, a region of the disparity map
which has disparity information less than or equal to a
predetermined value may be calculated as the back-
ground and excluded. Thereby, the foreground may be
separated from the background.

[0264] As another example, a region having disparity
information greater than or equal to a predetermined val-
ue in the disparity map may be calculated as the fore-
ground and the corresponding part may be excluded.
Thereby, the foreground may be separated from the
background.

[0265] By separating the foreground from the back-
ground based on the disparity information extracted
based on the images, signal processing speed may be
increased and signalprocessing load may be reduced in
the subsequent object detection operation.

[0266] The object detector 434 may detect an object
based on an image segment from the segmentation unit
432.

[0267] For example, the object detector 434 may de-
tect an object in at least one of the images based on the
disparity information.

[0268] Specifically, the object detector 434 may detect
an object in at least one of the images. For example, the
object detector 434 may detect an object in the fore-
ground separated through image segmentation.

[0269] Next, the object verification unit 436 may clas-
sify and verify the separated object.

[0270] To this end, the object verification unit 436 may
use an identification technique employing a neural net-
work, a support vector machine (SVM) technique, an
identification technique based on AdaBoost using Haar-
like features or the histograms of oriented gradients
(HOG) technique.

[0271] Meanwhile, the object verification unit 436 may
verify the detected object by comparing the detected ob-
ject with objects stored in the memory 130.

[0272] For example, the object verification unit 436
may verify a nearby vehicle, a lane, a road surface, a
signboard, a dangerous area, a tunnel, and the like which
are positioned around the vehicle.

[0273] The object tracking unit 440 may track the ver-
ified object. For example, the object tracking unit 440
may sequentially perform verification of an object in the
acquired images and calculation of the motion or motion
vector of the verified object, thereby tracking movement
of the object based on the calculated motion or motion
vector. Thereby, the object tracking unit 440 may track
a nearby vehicle, a lane, a road surface, a signboard, a
hazard zone, a tunnel, and the like which are positioned
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around the vehicle.

[0274] FIG. 6 is another exemplary internal block dia-
gram of the camera processor.

[0275] Referring to FIG. 6, the camera processor 400
of FIG. 6 has the same internal constituent units as those
of the camera processor 400 of FIG. 5, but has a different
signal processing sequence. Hereinafter, only the differ-
ent signal processing sequence will be described.
[0276] The object detector 434 may receive a plurality
of images or a generated around view image and detect
an object in the plurality of images or generated around
view image. In contrast with the example of FIG. 5, the
object may be directly detected in the plurality of images
or generated around view image rather than being de-
tected in a segmented image based on the disparity in-
formation.

[0277] Next, the object verification unit 436 classifies
and verifies an object detected and separated based on
an image segment from the segmentation unit 432 and
objects detected by the object detector 434.

[0278] To this end, the object verification unit 436 may
use an identification technique employing a neural net-
work, the support vector machine (SVM) technique, an
identification technique based on AdaBoost using Haar-
like features, or the histograms of oriented gradients
(HOG) technique.

[0279] FIG. 7A illustrates operation of the image
processing camera processor 400 based on images ac-
quired in first and second frame intervals, respectively.
[0280] Referring to FIG. 7A, the camera 401 sequen-
tially acquires images FR1a and FR1b in the first and
second frame intervals.

[0281] The disparity calculator 420 in the camera proc-
essor 400 receives the images FR1a and FR1b signal-
processed by the image preprocessor 410, and performs
stereo matching on the receivedimages FR1a and FR1b,
thereby acquiring a disparity map 520.

[0282] The disparity map 520 provides levels of dis-
parities between the images FR1a and FR1b. The dis-
parity level may be inversely proportional to the distance
to the vehicle.

[0283] When the disparity map is displayed, high
brightness may be provided to a high disparity level and
a low brightness may be provided to a low disparity level.
[0284] In the example of this figure, first to fourth lane
lines 528a, 528b, 528c and 528d have corresponding
disparity levels and a construction area 522, a first pre-
ceding vehicle 524 and a second preceding vehicle 526
have corresponding disparity levels in the disparity map
520.

[0285] The segmentation unit 432, the object detector
434, and the object verification unit 436 perform segmen-
tation, object detection and object verification for at least
one of the images FR1a and FR1b based on the disparity
map 520.

[0286] In the example of the figure, object detection
and verification are performed for the second image
FR1b using the disparity map 520.
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[0287] For example, object detection and verification
may be performed for the first to fourth lane lines 538a,
538b, 538c and 538d, the construction area 532, the first
preceding vehicle 534, and the second preceding vehicle
536 in the image 530.

[0288] Subsequently, the object tracking unit 440 may
track the verified object in the acquired images.

[0289] FIG. 7B is ablock diagram illustrating a camera
module according to an implementation.

[0290] Referring to FIG. 7B, the camera 195 may in-
clude a light output unit 610, a first light sensor 620, a
second light sensor 630 and a beam splitter 640.
[0291] The light output unit 610 may output infrared
light. The light output unit 610 may include a light source
for generating infrared light and a lens.

[0292] The first light sensor 620 may process infrared
light. The first light sensor 620 may convert infrared light
into an electrical signal. The first light sensor 620 may
include at least one photodiode. The first light sensor 620
may include a complimentary metal-oxide-semiconduc-
tor (CMOS) or a charge coupled device (CCD).

[0293] The second light sensor 630 may process vis-
ible light. The second light sensor 630 may convertvisible
lightinto an electrical signal. The second light sensor 630
may include at least one photodiode. The second light
sensor 630 may include a complimentary metal-oxide-
semiconductor (CMOS) or a charge coupled device
(CCD).

[0294] The beam splitter 640 may split received light
into infrared light and visible light. The beam splitter 640
may guide the infrared light split from the received light
to the first light sensor 620. The beam splitter 640 may
guide the visible light split from the rest of the light to the
second light sensor 630.

[0295] When the camera 195 includes a planarity of
cameras, each of the cameras may include the light out-
put unit, the first light sensor, the second light sensor,
and the beam splitter as described above.

[0296] The camera processor 400 may calculate the
distance to an object based on Time of Flight (TOF) of
infrared light sensed through the first light sensor 620.
The camera processor 400 may perform computer vi-
sion-based image processing based on visible light
sensed through the second light sensor 630. Computer
vision-based image processing is performed as de-
scribed above with reference to FIGS. 6 to 7A.

[0297] FIG. 8 is a flowchart illustrating operation of a
convenience apparatus for vehicles according to an im-
plementation.

[0298] Referring to FIG. 8, the processor 270 may set
a geo-fence according to a user input received through
the user input unit 240 (S810). The geo-fence may in-
clude a plurality of geo-fences. The processor 270 may
set the number, shape and range of geo-fences. The
processor 270 may set various functions of the vehicle
100 according to sensing of the user entering the geo-
fence. In addition, the processor 270 may set various
functions of the vehicle 100 according to sensing of the
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user leaving the geo-fence.

[0299] The processor 270 may determine, through the
user sensing unit 220, whether the user enters the geo-
fence (S860).

[0300] When it is determined that the user enters the
geo-fence, the processor 270 may provide a signal for
controlling functions of the vehicle 100 corresponding to
the entering user (S870). The signal may be provided to
the vehicle drive unit 150.

[0301] The processor 270 may determine, through the
user sensing unit 220, whether the user leaves the geo-
fence (S880).

[0302] When it is determined that the user leaves the
geo-fence, the processor 270 may provide a signal for
controlling functions of the vehicle 100 corresponding to
the leaving user (S890).

[0303] FIG. 9is a flowchart illustrating an operation of
setting a geo-fence according to an implementation.
[0304] The operations for setting a geo-fence as illus-
trated inin FIG. 9 may be specific operations of step S810
of FIG. 8.

[0305] Referringto FIG. 9, the processor 270 may en-
ter a geo-fence setting mode according to user input
(S815).

[0306] The processor270 mayreceive afirstuserinput
through the user input unit 240 (S820).

[0307] When the first user input is received, the proc-
essor 270 may set a plurality of geo-fences (S825).
[0308] The processor 270 may receive a second user
input through the user input unit 240 (S835).

[0309] When the second user input is received, the
processor 270 may set various functions of the vehicle
according to the user entering or leaving a geo-fence
(S840). If a plurality of geo-fences is set, the processor
270 may set various functions of the vehicle for the re-
spective geo-fences.

[0310] The processor 270 may receive a third user in-
put through the user input unit 240 (S845).

[0311] When a user input is received, the processor
270 may adjust the range or shape of a geo-fence (850).
If a plurality of geo-fences is set, the processor 270 may
adjust the range or shape of each of the geo-fences.
[0312] The processor 270 may display a vehicle image
corresponding to the vehicle and a geo-fence image cor-
responding to a geo-fence on the display unit251 (S855).
[0313] FIGS. 10 to 12 are views illustrating an opera-
tion of setting a geo-fence according to an implementa-
tion.

[0314] FIG. 10 illustrates an operation of entering a
geo-fence setting mode according to an implementation.
[0315] Referring to FIG. 10, the processor 270 may
display, through the display unit 251, a screen window
1005 allowing selection of various convenience functions
of the vehicle. With the screen window 1005 displayed,
the processor 270 may receive an input of selecting a
geo-fence 1010. In this case, the processor 270 may en-
ter the geo-fence setting mode.

[0316] In the geo-fence setting mode, the processor
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270 may display a screen window 1020 allowing selec-
tion of a plurality of items for setting a geo-fence. For
example, the plurality of items may include a number-of-
geo-fences setting item 1021, a function setting item
1023, a geo-fence setting item 1025, and a geo-fence
range setting item 1027.

[0317] The number-of-geo-fences setting item 1021 is
an item for setting the number of geo-fences according
to user input. One geo-fence or a plurality of geo-fences
may be set according to the user input.

[0318] When a plurality of geo-fences is set, the proc-
essor 270 may match different functions of the vehicle
with the respective geo-fences.

[0319] When a plurality of geo-fences is set, the proc-
essor 270 may set the respective geo-fences to corre-
spond to entrance and exit of the user.

[0320] When a plurality of geo-fences is set, the proc-
essor 270 may set different shapes and ranges of the
respective geo-fences.

[0321] When a plurality of geo-fences is set, the proc-
essor 270 may display geo-fence images corresponding
to the respective geo-fences in different colors on the
display unit 251.

[0322] The function setting item 1023 is an item for
setting the function of the vehicle corresponding to en-
tering or leaving a geo-fence according to user input.
[0323] The geo-fence setting item 1025 is a matter for
setting the shape of a geo-fence according to user input.
[0324] The geo-fence range setting item 1027 is an
item for setting the range of a geo-fence according to
user input.

[0325] FIG. 11illustrates an operation of setting a func-
tion corresponding to a geo-fence according to an imple-
mentation.

[0326] ReferringtoFIG. 11, the processor 270 may set
a function of the vehicle matching entrance of the user
into the geo-fence or exit of the user from the geo-fence
according to user input.

[0327] As shown FIG. 11, when the function setting
item 1023 (FIG. 10) is selected, the processor 270 may
display a category of functions by matching the functions
with entrance of the user into the geo-fence or exit of the
user from the geo-fence.

[0328] In this implementation, the processor 270 may
display a category of Air Conditioning, Vehicle Start Sup-
port, and Lamp Support which can be set by being
matched with sensing of entrance of the user into the
geo-fence.

[0329] The Air Conditioning is an item for controlling
the vehicle indoor temperature to a comfortable temper-
ature. For example, when the Air Conditioning is select-
ed, the processor 270 may operate the air conditioner
when the vehicle indoor temperature is high and operate
the heater when the vehicle indoor temperature is low.
[0330] The Vehicle Start Supportis an item for securing
a space through which the user can enter the vehicle and
prepared for driving. Specific functions of the Vehicle
Start Support may be divided according to whether the
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vehicle is parked vertically or in parallel.

[0331] The Lamp Support is an item for turning on/off
one of the lamps included in the vehicle depending on a
situation.

[0332] Inthe configurable category, the processor 270
may select and set, according to user input, a function
of the vehicle which will operate when entrance of the
user into the geo-fences is sensed.

[0333] In addition, in this implementation, the proces-
sor 270 displays a category of Engine Off, Automatic
Parking Support, Security Support, Close Window and
Black Box Steady On which can be set by being matched
with sensing of exit of the user from the geo-fence.
[0334] The Engine Offis an item for turning off the en-
gine of the vehicle.

[0335] The Automatic Parking Support is an item for
controlling automatic parking when the user exits the ve-
hicle without parking having been completed.

[0336] The Security Support is an item for monitoring
intrusion into the vehicle or damage to the vehicle after
parking is completed.

[0337] The Close Window is an item for closing the
windows.
[0338] The Black Box Steady On is an item for control-

ling the black box such that the function of the black box
is performed even if the vehicle remains parked.

[0339] Inthe configurable category, the processor 270
may select and set, according to user input, a function
of the vehicle which will operate when exit of the user
from the geo-fences is sensed.

[0340] FIG. 12 illustrates an operation of setting the
shape and range of a geo-fence according to an imple-
mentation.

[0341] Referring to FIG. 12, a plurality of geo-fences
may be set according to user input.

[0342] The processor 270 may set the shape and
range of a geo-fence according to a user input 1206 re-
ceived through a touchscreen 1205.

[0343] The processor 270 may implement various in-
put schemes through the touchscreen.

[0344] For example, the processor 270 may display a
virtual keyboard for a text on the touchscreen when a
user text input is received through the virtual keyboard,
the processor 270 may set the shape and range of a geo-
fence according to the text input.

[0345] For example, the processor 270 may display a
scrollbar for scroll inputs on the touchscreen. When a
scroll input is received through the scrollbar, the proces-
sor 270 may set the shape and range of a geo-fence
according to the scroll input.

[0346] For example, the processor 270 may display a
button for button input on the touchscreen. When button
input is received through the button, the processor 270
may set the shape and range of a geo-fence according
to the button input.

[0347] For example, when a touch and drag input is
received for a geo-fence images 1201, 1202 while the
geo-fence images 1201 and 1202 are displayed, the
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processor 270 may set the shape and range of the geo-
fence according to the touch and drag input.

[0348] The shape of the geo-fences may be a circle
shown in the section indicated by reference numeral
1210. Alternatively, the shape of the geo-fences may be
a rectangle as shown in the section indicated by refer-
ence numeral 1220. Alternatively, the shape of a first
geo-fence may be a rectangle and the shape of a second
geo-fence may be a circle.

[0349] The processor 270 may set a geo-fence for
sensing entrance of the user and a geo-fence for sensing
exit of the user differently. For example, when the geo-
fences include a first geo-fence and a second geo-fence,
the processor 270 may set the first geo-fence to be used
to sense entrance of the user and the second geo-fence
to be used to sense exit of the user according to user
input received through the user input unit 240.

[0350] The processor270 may display a vehicleimage
1200 corresponding to the vehicle 100 on the touch-
screen. The processor 270 may set the first geo-fence
to be used to sense entrance or exit of the user. In this
case, the processor 270 may control the first geo-fence
image 1201 corresponding to the first geo-fence to be
displayed around the vehicle image 1200 through the
touchscreen. In this case, as shown in the section indi-
cated by reference numeral 1230, the processor 270 may
control the first geo-fence image to be displayed in a first
color.

[0351] The processor 270 may set the second geo-
fence to be used to sense entrance or exit of the user.
In this case, the processor 270 may control the second
geo-fence image 1202 corresponding to the second geo-
fence to be displayed around the vehicle image 1200
through the touchscreen. In this case, as shown in the
section indicated by reference numeral 1230, the proc-
essor 270 may control the second geo-fence image to
be displayed in a second color.

[0352] FIG. 13 is aview illustrating an operation of set-
ting a geo-fence when an accessory is provided accord-
ing to an implementation.

[0353] Referring to FIG. 13, various accessories may
be installed in the vehicle 100. If an accessory performing
a predetermined function is installed in the vehicle 100,
the processor 270 may set the operation of the accessory
by matching the operation with entrance or exit of the
user into or from a geo-fence.

[0354] If an accessory performing a predetermined
function is installed in the vehicle 100, the processor 270
may indicate, through the touchscreen, whether the ac-
cessory function is executable depending on whether en-
trance or exit of the user into or from the geo-fence is
sensed. For example, the processor 270 may indicate
whether the accessory function is executable depending
on whether entrance of the user into the geo-fence is
sensed, and receive a user input for setting. For example,
the processor 270 may indicate whether the accessory
function is executable depending on whether exit of the
user from the geo-fence is sensed, and receive a user
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input for setting.

[0355] Herein, the accessory may refer to an additional
device such as a front camera, a rear camera, a black
box, a navigator, or a high-pass terminal whichis installed
in the vehicle 100, for example after the vehicle 100 is
manufactured.

[0356] FIGS. 14 to 18 are views illustrating various op-
erations of a vehicle performed when entrance or exit of
a user into or from a geo-fence is sensed.

[0357] FIG. 14 illustrates a function of a vehicle per-
formed when entrance of the user into a geo-fence is
sensed with the vehicle parked vertically according to an
implementation.

[0358] Referring to FIG. 14, with the vehicle 100 verti-
cally parked, the user sensing unit 220 may detect a user
1401 entering a geo-fence 1400. Herein, vertical parking
may include head-on parking and back-in parking.
[0359] When the user 1401 entering the geo-fence
1400is detected, the processor 270 may perform as func-
tion of the vehicle corresponding to entrance of the user
1401. Herein, the function of the vehicle may be set ac-
cording to user input.

[0360] The processor270 may provide a signal for con-
trolling execution of the function of the vehicle to the ve-
hicle drive unit 150.

[0361] The processor 270 may perform the function of
Vehicle Start Support. The processor 270 may provide
a signal for securing a space allowing the user to enter
the vehicle and preparing to start the vehicle.

[0362] The processor 270 may provide the door drive
unit 157 with a signal for controlling a door of the vehicle
to be opened.

[0363] If the object sensing unit 230 detects an object
1431 within a certain distance to the driver’s seat of the
vehicle 100 as shown in the figure, the processor 270
may provide the power source drive unit 151 and the door
drive unit 157 with a signal for controlling the door to be
opened after the vehicle 100 is moved forward or back-
ward.

[0364] If luggage 1405 carried by the user is detected,
the processor 270 may provide a trunk drive unit with a
signal for controlling the trunk of the vehicle 100 to be
opened.

[0365] The processor 270 may provide the lamp drive
unit with a signal for controlling an auxiliary lamp (e.g.,
an emergence light) to flicker ata predetermined frequen-
cy.

[0366] The processor 270 may provide the air condi-
tioning drive unit 155 with a signal for controlling the in-
door temperature.

[0367] FIG. 15 illustrates a function of a vehicle per-
formed when entrance of the user into a geo-fence is
sensed with the vehicle parallel-parked according to an
implementation.

[0368] Referring to FIG. 15, with the vehicle 100 par-
allel-parked, the user sensing unit 220 may detect a user
1501 entering a geo-fence 1500.

[0369] When the user 1501 entering the geo-fence
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1500 is detected, the processor 270 may perform a func-
tion of the vehicle corresponding to entrance of the user
1501. Herein, the function of the vehicle may be set ac-
cording to user input.

[0370] The processor270may provide a signal for con-
trolling execution of the function of the vehicle to the ve-
hicle drive unit 150.

[0371] The processor 270 may perform the function of
Vehicle Start Support. The processor 270 may provide
a signal for securing a space allowing the vehicle to start
and preparing driving. For example, the driving in prep-
aration operation may be an operation of rotating the
steering wheel to a direction corresponding to the ex-
pected driving direction.

[0372] The processor 270 may provide the door drive
unit 157 with a signal for controlling a door of the vehicle
to be opened.

[0373] Ifluggage 1505 carried by the user is detected,
the processor 270 may provide a trunk drive unit with a
signal for controlling the trunk of the vehicle 100 to be
opened.

[0374] The processor 270 may provide the lamp drive
unit with a signal for controlling an auxiliary lamp (e.g.,
an emergency light) to flicker at a predetermined frequen-
cy.

[0375] The processor 270 may provide the air condi-
tioning drive unit 155 with a signal for controlling the in-
door temperature.

[0376] FIG. 16 illustrates various functions of the ve-
hicle performed when entrance or exit of the user into a
geo-fence is sensed.

[0377] Referring to FIG. 16, if entrance of the user into
a geo-fence is sensed through the user sensing unit 220
with the vehicles 100 parked, the processor 270 may
provide a signal for controlling at least one of air condi-
tioning of the indoor space of the vehicle 100, at least
one lamp included in the vehicle 100, the black box in-
cluded in the vehicle 100, the sunroof of the vehicle 100
and the windows of the vehicle 100.

[0378] Specifically, as shown in the section indicated
by reference numeral 1610, if entrance of the user into
the geo-fence is sensed, the processor 270 may provide
a signal to the air conditioning drive unit 155 to adjust the
indoor air temperature of the vehicle 100.

[0379] As shown in the section indicated by reference
numeral 1620, if entrance of the user into the geo-fence
is sensed, the processor 270 may provide a signal to the
lamp drive unit 154 to operate at least one of the lamps
provided to the vehicle 100. For example, if entrance of
the user into the geo-fence is sensed through the user
sensing unit 220 with the vehicle 100 parked, the proc-
essor 270 may provide a signal to the lamp drive unit 154
to keep the emergency light turned on for a predeter-
mined time.

[0380] As shown in the section indicated by reference
numeral 1630, if entrance of the user into the geo-fence
is sensed with the black box turned off, the processor
270 may provide a signal to a black box drive unit to turn
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on the black box.

[0381] As shown in the section indicated by reference
numeral 1640, if entrance of the user into the geo-fence
is sensed, the processor 270 may provide a signal to the
sunroof drive unit 158 to open the sunroof.

[0382] As shown in the section indicated by reference
numeral 1650, if entrance of the user into the geo-fence
is sensed, the processor 270 may provide a signal to the
window drive unit 156 to open a window.

[0383] If exit of the user from the geo-fence is sensed
through the user sensing unit 220 with the vehicle 100
parked, the processor 270 may provide a signal for con-
trolling at least one of air conditioning of the indoor space
of the vehicle 100, at least one lamp included in the ve-
hicle 100, the black box included in the vehicle 100, the
sunroof of the vehicle 100 and the windows of the vehicle
100.

[0384] Specifically, as shown in the section indicated
by reference numeral 1610, if exit of the user from the
geo-fence is sensed, the processor 270 may provide a
signal to the air conditioning drive unit 155 to turn off the
air conditioner.

[0385] As shown in the section indicated by reference
numeral 1620, if exit of the user from the geo-fence is
sensed, the processor 270 may provide a signal to the
lamp drive unit 154 to operate at least one of the lamps
provided to the vehicle 100. For example, if exit of the
user from the geo-fence is sensed through the user sens-
ing unit 220 with the vehicle 100 parked, the processor
270 may provide a signal to the lamp drive unit 154 to
turn on the headlights. As the headlights are turned on,
visible light is provided to the user at night.

[0386] As shown in the section indicated by reference
numeral 1630, if exit of the user from the geo-fence is
sensed, the processor 270 may provide a signal to the
black box drive unit to keep the black box turned on when
the vehicle is parked.

[0387] As shown in the section indicated by reference
numeral 1640, if exit of the user from the geo-fence is
sensed, the processor 270 may provide a signal to the
sunroof drive unit 158 to close the sunroof.

[0388] As shown in the section indicated by reference
numeral 1650, if exit of the user from the geo-fence is
sensed, the processor 270 may provide a signal to the
window drive unit 156 to close a window.

[0389] FIG. 17 illustrates an operation of outputting an
alarm signal when the vehicle detects that the user is not
carrying a smart key.

[0390] Referring to FIG. 17, the user sensing unit 220
may include a camera module 221 and a smart key com-
munication module 222.

[0391] When entrance of the user into the geo-fence
is sensed through the camera module 221, the smart key
communication module may determine that it has not re-
ceived any signal transmitted from the smart key carried
by the user.

[0392] In this case, the processor 270 may output an
alarm signal through the output unit 250, indicating that
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a smart key has not been detected and that the user may
not be carrying the smart key. As such, the alarm may
assist the user by allowing the user to recognize that the
user does not have the smart key before reaching the
vehicle 100.

[0393] FIG. 18 illustrates an example of execution of
the automatic parking function when exit of the user from
the geo-fence is sensed.

[0394] Referring to FIG. 18, exit of a user 1801 from a
geo-fence 1800 may be sensed through the user sensing
unit 220 without parking of the vehicle 100 having been
completed. In this case, the processor 270 may provide
a signal to complete an automatic parking operation of
the vehicle 100. For example, the processor 270 may
provide a signal to the power source drive unit 151, the
steering drive unit 152, and the brake drive unit 153.
[0395] If an object on a parking path for completing
parking is sensed through the object sensing unit 230,
the processor 270 may provide a signal for braking the
vehicle.

[0396] As shown in the scenario of FIG. 18 indicated
by reference numeral 1810, a situation may occur where-
by if a parking space in which the vehicle will be vertically
parked is narrow and there are objects 1831 and 1832
positioned on the left and right sides of the parking space,
the user (e.g., the driver) 1801 may exit before parking
is completed.

[0397] Insuchcases, when the useris sensed to leave
the geo-fence, the convenience apparatus 200 of the ve-
hicle 100 may provide a signal to complete an automatic
parking operation of the vehicle 100, as shown in the
portion of FIG. 18 indicated by reference numeral 1820.
[0398] As automatic parking is performed in a narrow
parking space that is too small for the user to exit the
vehicle, user inconvenience may be eliminated when the
user exits the vehicle.

[0399] As is apparent from the above description, the
present disclosure has at least one of the following ef-
fects.

[0400] First, when a user enters a geo-fence, the ve-
hicle is prepared to start such that the driver can drive
the vehicle upon entering the vehicle.

[0401] Second, when the user enters the geo-fence,
an environment proper for driving is created to provide a
convenient driving environment to the user.

[0402] Third, the user is allowed to set various func-
tions related to the geo-fence. Thereby, personalized
convenience may be provided for the user.

[0403] Effects of the present disclosure are not limited
to the aforementioned effects, and other effects of the
present disclosure which are not mentioned above will
become apparent to those having ordinary skill in the art
from the claims.

[0404] Implementations described herein may be im-
plemented as computer-readable code on a medium on
which a program is recorded. The computer-readable
medium includes all kinds of recording devices in which
data readable by a computer system can be stored. Ex-
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amples of the computer-readable medium include a hard
disk drive (HDD), a solid state drive (SSD), silicon disk
drive (SDD), ROM, RAM, CD-ROM, magnetic tape, flop-
py disk, and optical data storage. Alternatively, imple-
mentations may be implemented in the form of a carrier
wave (e.g., transmission over the Internet). In addition,
the computer may include the processor 270 or the con-
troller 170. Although the examples above have been dis-
closed for illustrative purposes, those skilled in the art
will appreciate that various modifications, additions and
substitutions are possible, without departing from the
scope and spirit of the invention as disclosed in the ac-
companying claims.

Claims

1. A convenience apparatus (200) for a vehicle, the
convenience apparatus (200) comprising:

a user sensing unit (220) configured to sense a
user located outside the vehicle;

an object sensing unit (230) configured to sense
an object other than the user located outside the
vehicle; and

a processor (270) configured to:

determine at least one geo-fence estab-
lished around the vehicle;

determine, based on the user sensing unit
sensing the user outside the vehicle, wheth-
er an entrance event or an exit event of the
user has occurred based on the atleastone
geo-fence around the vehicle;

determine that the object sensing unit has
sensed an object outside the vehicle; and
based on the determination that the object
sensing unit has sensed the object outside
the vehicle and based on the determination
that the entrance event or the exit event of
the user has occurred, provide a signal that
controls atleast one operation of the vehicle
according to the entrance event or the exit
event of the user.

2. Theconvenience apparatus (200) according to claim
1, wherein the at least one geo-fence comprises a
first geo-fence and a second geo-fence, and
wherein the processor (270) is configured to deter-
mine whether the entrance event or the exit event of
the user has occurred based on the atleast one geo-
fence around the vehicle by:

determining that the entrance event of the user
has occurred based on detecting that the user
has crossed the first geo-fence; and

determining that the exit event of the user has
occurred based on detecting that the user has
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crossed the second geo-fence, and

wherein the processor (270) is configured to provide
the signal that controls the at least one operation of
the vehicle according to the entrance event or the
exit event of the user by:

providing a first signal that controls a first oper-
ation of the vehicle based on a determination
that the entrance event of the user has occurred
as a result of the user having crossed the first
geo-fence; and

providing a second signal that controls a second
operation of the vehicle based on a determina-
tion that the exit event of the user has occurred
as aresultofthe user having crossed the second
geo-fence.

3. Theconvenience apparatus (200) according to claim

1 or 2, further comprising:

a user input unit (240) configured to receive a
user input,

wherein the processor (270) is further config-
ured to adjust a range or a shape of the geo-
fence according to the user input received
through the user input unit.

The convenience apparatus (200) according to claim
3, wherein the processor (270) is further configured
to, based on the user input (240) received through
the user input unit, set a first function of the vehicle
that is to be controlled based on detecting the en-
trance event of the user, and set a second function
of the vehicle that is to be controlled based on de-
tecting the exit event of the user.

The convenience apparatus (200) according to claim
3 or 4, wherein:

the user input unit (240) comprises a touch-
screen, and

the processor (270) is further configured to in-
dicate, through the touchscreen and based on
an accessory component being provided in the
vehicle that performs a predetermined function:

whether the predetermined function of the
accessory component is controllable ac-
cording to a detection of the entrance event
or the exit event of the user.

6. The convenience apparatus (200) according to any

one of claims 3 to 5, wherein:

the user input unit (240) comprises a touch-
screen, and
the processor (270) is further configured to ad-
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just arange or a shape of the geo-fence accord-
ing to a text input, a scroll input, a button input,
or a touch-and-drag input received through the
touchscreen.

7. The convenience apparatus (200) according to claim

6, wherein:

the geo-fence comprises a first geo-fence and
a second geo-fence, and

the processor (270) is further configured to set,
according to the received user input, the en-
trance event of the user to correspond to the first
geo-fence, and set the exit event of the user to
correspond to the second geo-fence.

8. The convenience apparatus (200) according to any

one of claims 1 to 7, further comprising a touch-
screen, wherein:

the geo-fence comprises a first geo-fence and
a second geo-fence, and
the processor (270) is further configured to:

display, on the touchscreen, a vehicle im-
age corresponding to the vehicle;

based on detecting an entrance event of the
user for the first geo-fence, control a first
geo-fence image corresponding to the first
geo-fence to be displayed around the vehi-
cle image; and

based on detecting an exit event of the user
for the second geo-fence, control a second
geo-fence image corresponding to the sec-
ond geo-fence to be displayed around the
vehicle image.

9. The convenience apparatus (200) according to any

one of claims 1 to 8, wherein the processor (270) is
further configured to:

determine, through the user sensing unit (220),
that the entrance event of the user has occurred
in a state in which the vehicle is parked; and
based on the determination that the entrance
event of the user has occurred in the state in
which the vehicle is parked, provide a signal that
controls the vehicle to secure an exterior space
around the vehicle that allows the user to enter
the vehicle.

10. The convenience apparatus (200) according to any

one of claims 1 to 9, wherein the processor (270) is
further configured to:

determine, through the user sensing unit (220),
that an entrance event of the user has occurred
in a state in which the vehicle is vertically-
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parked; and

based on the determination that the entrance
event of the user has occurred in the state in
which the vehicle is vertically-parked, provide a
signal that controls an opening operation of a
door of the vehicle.

11. The convenience apparatus (200) according to claim

9 or 10, wherein the processor (270) is further con-
figured to:

determine, through the object sensing unit
(230), that an object is within a first distance from
a driver’s seat of the vehicle; and

based on the determination that the object is
within the first distance from the driver’'s seat of
the vehicle, provide at least one signal that con-
trols the vehicle to provide the exterior space
around the vehicle by controlling the vehicle to
move in a forward direction or a backward direc-
tion, and that controls an opening operation of
a door of the vehicle after the vehicle has been
moved in the forward direction or the backward
direction.

12. The convenience apparatus (200) according to claim

13.

10 or 11, wherein the processor (270) is further con-
figured to:

determine, through the user sensing unit, that
the user is carrying luggage; and

based on the determination that the user is car-
rying luggage, provide a signal that controls an
opening operation of a trunk of the vehicle.

The convenience apparatus (200) according to any
one of claims 9 to 12, wherein the processor (270)
is further configured to:

determine, through the user sensing unit (230),
that an entrance event of the user has occurred
in a state in which the vehicle is parallel-parked;
and

based on the determination that the entrance
event of the user has occurred in the state in
which the vehicle is parallel-parked, provide a
signal that controls a steering wheel of the ve-
hicle to rotate in a direction corresponding to an
expected driving direction.

14. The convenience apparatus (200) according to any

one of claims 9 to 13, wherein the processor (270)
is further configured to:

determine, through the user sensing unit, that
an entrance event of the user has occurred in a
state in which the vehicle is parked; and

based on the determination that the entrance
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event of the user has occurred in a state in which
the vehicle is parked, provide a signal that con-
trols at least one of a lamp provided in the vehi-
cle, ablack box providedin the vehicle, a sunroof
of the vehicle, or a window of the vehicle.

15. The convenience apparatus (200) according to any
one of claims 1 to 14, further comprising:

an output unit (250),
wherein the user sensing unit (220) comprises:

a camera module (221) configured to sense
the entrance event or the exit event of the
user based on a captured image of the user;
and

a smart key communication module (222)
configured to sense the entrance event or
the exit event of the user based on commu-
nication with a smartkey carried by the user,

wherein the processor (270) is further config-
ured to:

determine, based on the image of the user
captured by the camera module, that the
entrance event of the user has occurred;
determine, through the smart key commu-
nication module, that a radio signal has not
been received from a smart key carried by
the user; and

based on the determination that the en-
trance event of the user has occurred and
that a radio signal has not been received
from a smart key carried by the user, output
an alarm signal through the output unit.
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